Background and Aim: Fascioliasis is a zoonotic disease of public importance that affects animals and man. This study was aimed at assessing Fasciola infection among goats slaughtered in Port Harcourt metropolis.
Introduction
Fascioliasis is a zoonotic disease caused by Fasciola spp. Fasciola hepatica and Fasciola gigantica are responsible for this infection [1] . F. hepatica is the species of concern in Europe, even though the distributions of both overlap each other in several areas in Asia and Africa [2] . According to the World Health Organization (WHO), human fascioliasis is on the priority list of neglected tropical diseases (NTD) [3] .
Fascioliasis has been described as a rising foodborne disease [4] [5] [6] and is said to affect almost 56 million people [7] . Fasciola which is a significant parasite of man in several countries usually infects cattle, sheep, and other herbivores. Incidentally, the meats from these animals which are definitive host of the parasite [8] constitute the main source of protein for people in Nigeria.
Geographical distribution of fascioliasis is determined by presence and distribution of Lymnaea species, the intermediate hosts of parasite, and conditions such as climate, weather pattern, and increased rainfall. Poverty also promotes the prevalence of the infection in endemic areas [6] . Aliyu et al. [9] reported the first occurrence of fascioliasis in Nigeria which resulted in the death of 3000 goats in Borno Province. The worth of liver loss was colossal and was all time unequal for an individual abattoir above a period of 3 years [10] . Their assessment showed that the 36 states including the Federal Capital Territory will show similar losses in not less than one abattoir per state [9] .
Studies in Nigeria have reported incidences of fascioliasis mostly in cattle and sheep [11] [12] [13] [14] [15] , but there is a paucity of information on goat and especially in Southern Nigeria. This study was aimed at assessing Fasciola infection among goats slaughtered in Port Harcourt metropolis, Nigeria.
Materials and Methods

Ethical approval
Ethical clearance was obtained from the Research Ethics Committee of the University of Port Harcourt. Consent was also sought from the Veterinary Section, Ministry of Agriculture, Rivers State, before samples were collected. Available at www.onehealthjournal.org/Vol.5/11.pdf
Study area
There are many abattoirs in Port Harcourt City, Rivers State, but most of them are not officially recognized by Rivers State Government. However, TransAmadi abattoir which was chosen as one of the study areas is among the officially recognized ones in the state. Trans-Amadi abattoir is the main abattoir in the city of Port Harcourt; it is located in Trans-Amadi Industrial Area. Trans-Amadi lies at 4°48'53" N latitude and 7°2'14" E longitude ( Figure-1) , is a thousand-hectare industrial area situated in an area that supports a strong manufacturing sector and is considered to be a major industrial zone in Obio-Akpor Local Government Area, Rivers State [16] . Trans-Amadi abattoir is the largest abattoir in the Niger Delta. Rumuokwurusi lies at 4°51'6"N, 7°2'653"E, latitude and longitude. It is located on the outskirt of Port Harcourt, close to Port Harcourt-Aba expressway and Rivers State College of Art and Science. Mile 3 lies at 4°47'24"N latitude and longitude 6°59'36"E. It is one of the three extensions of Diobu. It is a densely populated neighborhood of Port Harcourt, Rivers State located within Port Harcourt metropolis. This neighborhood is rank among the most commercially lively places in the city.
Study population
The study population was male and female goats from the Trans-Amadi, Rumuokwurusi and Mile 3 abattoirs all in Obio-Akpor Local Government Area, Rivers State situated in the Southern part of Nigeria. The goats were brought mainly from the Northern part of Nigeria (Kano, Sokoto, and Nasarawa states), as well as from Chad Republic. The samples were selected based on random sampling; a total of 323 goats were sampled.
Sample size determination and design
The sample size for the study was determined by taking the estimated prevalence of 30% fascioliasis using the formula given by Cochran, 1963 [17] . They were 323 goats investigated in this present study.
( ) 
Sample collection
The abattoirs were visited between 7 am and 9 am thrice weekly (Mondays, Wednesdays, and Fridays). Samples of feces and gallbladder were collected from randomly selected goats in each of the abattoirs. Fresh fecal materials were collected directly from the rectum of slaughtered animals using a pair of sterile hand gloves. The samples were placed in clean labeled bottles containing 10% formalin and transferred to the parasitology laboratory of Animal and Environmental Biology, University of Port Harcourt for examination for eggs of F. gigantica, F. hepatica, and other intestinal parasites following the WHO standard [18] . The sex and sources of each randomly selected goat were noted and recorded. Adult flukes seen were removed, measured, and recorded. The content of gallbladder was emptied into a clear sterile bottle containing 10% formal saline and later examined for various stages and species of Fasciola as described by Cheesbrough [19] .
Laboratory examination
Formol-ether concentration technique for fecal samples
This was as described by Arora and Brij [20] . Four ml of a well-mixed stool sample was put in a tube containing 4 ml of 10% formalin. The suspension was sieved using a coffee strainer into a centrifuge tube. The filtrate was centrifuged at 2000 rpm for 2 min. The supernatant was discarded and the sediment resuspended in 10 ml of physiological saline. The sediment was suspended in 7 ml of formal saline, after which 3 ml of ether was added. The tube was closed with a stopper and shaken vigorously. The stopper was removed and the tube centrifuged at 2000 rpm for 2 min. Four layers became visible: The top layer of ether, the second layer of plugs of debris, the third layer of formalin, and the fourth layer of sediment. The plug of debris was detached from the side of the tube with the aid of a glass rod and the liquid was discarded leaving a small amount of formal saline for resuspending the sediment. A little was transferred to a clean glass slide at a time, covered with a coverslip and examined under the microscope at 10× and 40× objectives, respectively, to view for eggs and this was repeated until the whole sediment was examined.
Identification of Fasciola eggs and other intestinal parasites
The Fasciola ova were identified with their characterized large, oval, and yellowish color with a distinct flat operculum, which were seen as described by other researchers [15, 18, 19] . Furthermore, species identification of the recovered Fasciola from postmortem specimen of the livers collected was based on the morphological features of the parasites according to differential keys [15, 18, 19] .
Statistical analysis
Data obtained were statistically analyzed using the Statistical Package for the Social Sciences (SPSS) version 21 (IBM, USA).Categorical data were presented in the form of frequencies and percentages (%). Chi-square test was used to test for association or differences between categorical variables. p≤0.05 was considered statistically significant.
Results
In fecal samples, 6.19% were positive for Fasciola infection. The prevalence of the parasite seemed to be significantly different among the three study areas (Table-1 ). The prevalence rate in Mile 3 abattoir (5.26%) was statistically higher than TransAmadi abattoir (0.93%) while Rumuokwurusi had no infection (χ 2 =10.11; p=0.001).
Overall, the prevalence of 5.57% was detected in gallbladder samples. The prevalence of infection was significantly different within the three studied areas. Trans-Amadi abattoir statistically, had the highest prevalence of ova in gallbladder specimens (3.41%) followed by Mile 3 abattoir (2.17%) and Rumuokwurusi abattoir had none (χ 2 =0.91; p=0.339). A total of 5.88% of female and 0.31% of males were positive (Table-2 ). At Trans-Amadi abattoir, Fasciola ova in fecal specimen were isolated from female goats. At Mile 3 abattoir, Fasciola ova in fecal sample of female goats were higher 4.95% than male goats 0.31%, the difference in proportion was statistically significant with χ 2 =13.59; p=0.001. Rumuokwurusi abattoir had no infection. Of 293 female goats investigated, 4.95% were infected while 0.62% of 30 males were infected. At Trans-Amadi abattoir, Fasciola infection prevalence in gallbladder sample of female goats was 2.79% and male goat was 0.62%. There was a significant difference (χ 2 =4.53; p=0.03). At Mile 3 abattoir, the infection rate in gallbladder samples of female goats was 2.17% while male goats were 0.0%. This difference in proportion was statistically significant (χ 2 =5.20; p=0.02). Rumuokwurusi abattoir had no infection (Table-3) .
In fecal specimens, the overall infection rate was 6.19% Fasciola spp., 8.36% Hookworm, 1.86% Trichostrongylus spp., 1.86% Strongyloides spp., and 1.24% Coccidia oocysts (Table-4 ).
Discussion
From the abattoirs in Port Harcourt, fecal specimens showed that Fasciola infection was prevalent in two of the abattoirs, Mile 3 and Trans-Amadi abattoirs with an overall prevalence of 6.19%. This preponderance was lower than 9% reported in a similar study in Zaria [21] and higher than 2% in Pakistan [22] . The present result is comparable with those obtained in Ethiopia [23] where 6.8% was reported in young goat. This low prevalence could be attributed to the level of consciousness and awareness by the management of the Abattoirs, if not, the climatic condition, moisture, and swampy nature of Port Harcourt is favorable for both the snail intermediate host and the parasite survival and transmission. The results obtained from the three selected abattoirs for gallbladder samples showed that fascioliasis was prevalent in the same two abattoirs (Trans-Amadi and Mile 3) with an overall prevalence of 5.57%. This is similar to what was obtained from the fecal samples 6.19%. There was no statistical difference between the two infection rates. The observed prevalence of 5.57% in the study was in line with the result of livestock in Borno state, Nigeria [24] , where 5.7% found in their study on liver fluke (Fasciola and Dicrocoelium hospes eggs) infections.
The result obtained also showed variations between prevalence in fecal and gallbladder samples within the study area. The prevalence of infection from gallbladder specimens was 3.4% which was statistically higher than prevalence from fecal samples of 0.93% in Trans-Amadi abattoir. This is in agreement with the findings of Ibrahim et al. [25] ; in their study, on bovine fascioliasis in Ethiopia, where the prevalence rate was recorded to be higher in organs (liver, 12.4%) than from fecal specimen (2.43%) for F. gigantica. This lower prevalence in fecal samples has been attributed to intermittent nature of expulsion of eggs through the feces [25] [26] [27] . It could be equally attributed to the tubular nature of gallbladder which could restrict easy flow of laid eggs out of the site; hence, the fluke dwell and lay eggs there. The results obtained from Mile 3 abattoir from fecal 5.26% and gallbladder samples 2.17% did not agree with their findings because there was a statistically significant difference between the two infection rates (p<0.05).
The present study also revealed that female goats harbored more infection than male goats. The overall prevalence obtained from this study showed 5.88% for female goats and 0.31% for male goats from fecal samples while 4.95% for female goats and 0.62% for male goats from gallbladder specimens. This result is similar to the observations obtained in Maiduguri, Nigeria [28] where female goats had a higher prevalence rate 0.47% than male goats 0.26% as well as a similar report from Zaria [21] . They attributed their findings to an exhibited increased susceptibility to helminthosis associated with hormonal activity, especially at pregnancy [28] which was attributed to immune suppressive effect of reproductive hormones of the female animals during pregnancy and lactation period [21] . However, in this present study, more female goats were available for sampling in the abattoirs selected as they do not slaughter young female goats, and very old ones with reduced reproductive hormones. The young female goats are naturally allowed to stay for propagation.
The present study showed the prevalence of some intestinal helminths such as hookworm, Trichostrongylus spp., Strongyloides spp., and Coccidia oocyst. This is similar to Esonu [21] , who also observed some gastrointestinal parasites, for example, Strongyloides spp. and Coccidia oocyst among others. The tropical climatic condition of the study area is suitable for the transmission of these parasites and hence may be the reason for their presence.
The implication of this finding is that humans are at risk of the zoonotic infection as fascioliasis is a trematode zoonosis and is classified as an NTD which affects humans. Some Trichostrongylus worms can incidentally infect humans if they ingest water or vegetables contaminated with infective larvae, which 
Conclusion
Fascioliasis and other parasitic helminth infections are prevalent in goats slaughtered in Port Harcourt abattoirs. The health implication of these findings is that humans are at risk of fascioliasis and some of helminthic zoonosis. There is a need to intensify effort to create more awareness of the knowledge of these parasites, pasture management, and anthelmintics administration to curb the spread and possible consequence of this infection.
